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1.0 


INTRODUCTION 


This  report  summarizes  the  Phase  III  indoor  air  investigation.  The 
Phase  III  air  investigation  was  conducted  in  accordance  with  a work  plan 
submitted  to  the  Montana  Department  of  Health  and  Environmental  Sciences 
(MDHES)  dated  October  21,  1992  (Envirocon,  1992a). 

The  primary  objective  of  the  Phase  III  investigation  was  to  measure 
concentrations  of  chlorinated  ethenes  in  the  living  spaces  of  residences  prior 
to  the  installation  of  ventilation  systems  installed  by  MDHES.  Each  residence 
will  be  sampled  again  following  installation  of  the  ventilation  systems  to 
evaluate  their  effectiveness. 

A secondary  objective  of  the  Phase  III  investigation  was  to  compare  two 
different  sampling  and  anal3dical  methodologies.  A new  sampling  methodology 
involving  passive  dosimeters  was  used  side-by-side  with  the  Phase  II  sampling 
methodology  (multisorbent-tube  methodology). 

This  report  presents  a description  of  Phase  III  field  activities,  presents 
the  Phase  III  analytical  results,  provides  a comparison  of  the  two  sampling  and 
analytical  methodologies  utilized  in  Phase  III,  and  recommends  the  appropriate 
sampling  protocol  for  the  Phase  IV  indoor  air  investigation,  which  is  scheduled 
to  be  conducted  during  December  of  1992. 

2.0  DESCRIPTION  OF  FIELD  ACTIVITIES 

Phase  III  sampling  was  conducted  in  October  and  November  of  1992. 
Envirocon,  representing  Burlington  Northern  Railroad  Company  (BN), 
conducted  the  sampling  in  accordance  with  the  work  plan  dated  October  21, 
1992  (Envirocon,  1992a).  MDHES  selected  three  homes  to  be  sampled  and 
receive  test  ventilation  systems.  The  three  homes,  designated  NE-1,  NE-3,  and 
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SE-5,  had  been  sampled  previously  during  the  Phase  II  investigation 
(Envirocon,  1992b)  and  are  shown  on  Figure  1.0. 

Phase  III  sampling  involved  collecting  samples  in  the  three  residences 
prior  to  the  installation  and  operation  of  the  ventilation  systems.  The  samples 
were  collected  using  two  different  sampling  and  analytical  methodologies.  The 
following  sections  describe  the  sampling  and  analytical  methodologies. 

2.1  Berkeley  Multisorbent-Tube  Methodology 

The  Berkeley  multisorbent-tube  methodology  involves  passing  a 
measured  volume  of  air  through  a multisorbent  sampler  which  collects  the 
volatile  organic  compounds.  The  Berkeley  multisorbent-tube  sampling  and 
anal}dical  methodologies  used  were  consistent  with  those  described  in  the 
Phase  II  report  (Envirocon,  1992b). 

Two  different  flow  rates  were  used,  resulting  in  two  different  sample 
volumes.  Approximately  10  liters  of  air  were  sampled  to  quantify  vinyl 
chloride,  and  approximately  3 liters  of  air  were  sampled  to  quantify  four 
chlorinated  ethenes.  These  four  chlorinated  ethenes  are  trans-1,2- 
dichloroethene  (trans-DCE);  cis-l,2-dichloroethene  (cis-DCE);  trichloroethene 
(TCE);  and  tetrachloroethene  (PCE).  The  detection  limits  attained  during  the 
Phase  III  investigation  are  presented  below. 
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Detection  Limits  Attained  During  Phase  III  Indoor  Air  Sampling 


Chemical  Compound 

Target  Detection  Limit  (ug/m^) 

Tetrachloroethene 

< 2.0 

Trichloroethene 

< 2.0 

cis-l,2-Dichloroethene 

< 2.0 

trans-l,2-Dichloroethene 

< 2.0 

Vinyl  Chloride 

< 0.04 

The  multisorbent  tubes  were  analyzed  by  Berkeley  Analytical  using 
thermal  desorption,  gas  chromatography  and  mass  spectrometry.  This 
analytical  methodology  is  described  in  detail  in  the  Phase  II  indoor  air  report 
(Envirocon,  1992b). 

2.2  Passive-Dosimeter-Badge  Methodology 

Passive-dosimeter  sampling  is  based  upon  the  molecular  diffusion  of 
vapor-phase  compounds  onto  a charcoal  sorbent  media  in  the  form  of  a thin 
pad.  3-M’s  passive-dosimeter-badge  OVM  No.  3500  was  used  for  the  Phase  III 
investigation.  In  the  field,  the  dosimeter  badge  container  is  opened  and  the 
badge  is  uncapped  and  placed  in  an  appropriate  sampling  location  where 
indoor  air  currents  are  not  detectable.  To  attain  low  detection  levels,  the 
dosimeter  is  left  in  place  for  an  extended  period  of  time,  in  this  case,  both  two 
and  four  weeks.  At  the  end  of  the  sampling  period,  the  dosimeter  is  capped, 
placed  in  its  original  container,  and  sent  to  the  anal3d:ical  lab,  along  with  the 
chain-of-custody  form.  A target  detection  limit  of  5.0  ug/m^  was  used,  which 
is  consistent  with  the  detection  limit  established  by  MDHES  for  the  Phase  IV 
indoor  air  investigation. 
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For  passive  dosimeters,  a diffusion  coefficient  specific  to  each  analyte  is 
used  to  calculate  indoor  air  concentrations.  The  diffusion  coefficient  is  either 
calculated  from  a theoretical  equation  or  determined  from  empirical  data.  The 
uptake  or  sampling  rate  is  calculated  by  multiplying  the  diffusion  coefficient 
by  the  diffusion  path  length.  3-M’s  passive-dosimeter-badge  OVM  No.  3500 
has  a 1 cm  path  length  and  a diffusion  coefficient  for  PCE  of  28.3  cmVsec. 
This  equates  to  a sampling  rate  of  28.3  cmVsec.  3-M  states  that  a 
theoretically-derived  diffusion  coefficient  is  within  10%  of  an  empirically- 
determined  value. 

Analyses  of  the  passive  dosimeters  were  performed  by  Energy 
Laboratories,  Inc.  of  Billings  using  National  Institute  of  Occupational  Safety 
and  Health  (NIOSH)  Physical  and  Analytical  Method  127.  This  analytical 
method  includes  desorption,  using  carbon  disulfide,  and  gas  chromatography 
(GC),  using  a flame-ionization  detector  (FID). 

3.0  ANALYTICAL  RESULTS 

This  section  discusses  the  analytical  results  of  both  multisorbent-tube 
sampling  and  passive-dosimeter  sampling.  Data  validation  is  also  presented 
in  this  section.  All  measurements  used  to  compute  standard  sampled  air 
volumes  for  the  multisorbent-tube  sampling  are  summarized  on  Table  1.0.  The 
analytical  results  are  presented  on  Table  2.0. 

3.1  Multisorbent-Tube  Sampling 

Eighteen  multisorbent  samples  were  collected  from  the  three  residences. 
Of  these  18  saunples,  13  were  analyzed.  Of  the  13  samples  analyzed,  seven 
were  exposed  to  approximately  3 liters  of  indoor  air  and  were  analyzed  for 
trans-DCE,  cis-DCE,  TCE,  and  PCE;  five  were  exposed  to  approximately  10 
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Indoor  Air  Quality  Sampling  Information  for  Samples  Collected  Between  November  2 and  November  3, 1992 
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Analytical  Results  for  Indoor  Air  Samples  Collected  During  November  1992 


No  data  - indicates  that  sample  was  lost  during  analysis  due  to  excess  water  vapor. 


liters  of  indoor  air  and  were  analyzed  for  vinyl  chloride;  and  one  was  a blank, 
used  to  evaluate  quality  control.  Table  1.0  summarizes  sampling  locations, 
sample  numbers,  sample  flow  rates,  and  sampling  durations. 

Trans-DCE,  cis-DCE,  and  TCE  were  not  detected  in  the  three  homes 
sampled.  In  the  NE-1  residence,  PCE  was  detected  both  upstairs  and 
downstairs  at  concentrations  of  6.6  and  17.8  ug/m^,  respectively.  In  the  NE-3 
residence,  PCE  was  not  detected  either  upstairs  or  downstairs.  In  the  SE-5 
residence,  PCE  was  detected  both  upstairs  and  downstairs  at  concentrations 
of  8.9  and  29.2  ug/m^,  respectively. 

Vinyl  chloride  was  sampled  for  at  each  of  the  three  residences.  Both  the 
primary  and  the  duplicate  samples  from  the  NE-3  residence  were  analyzed, 
and  no  vinyl  chloride  was  detected.  The  detection  limit  for  these  samples 
varied  between  0.05  and  0.06  ug/m^.  Vinyl  chloride  samples  from  residences 
NE-1  and  SE-5  were  lost  to  excess  water  vapor  during  analyses,  as  explained 
by  Berkeley  Anal )di cal  in  Appendix  B. 

3.2  Passive-Dosimeter-Badge  Sampling 

The  dosimeter  badges  were  collocated  with  the  Berkeley  multisorbent 
tubes.  Two  different  sampling  time  spans  were  used.  One  group  of  five 
dosimeters  collected  samples  for  a period  of  approximately  two  weeks.  A 
second  group  of  six  dosimeters  collected  samples  for  a period  of  approximately 
four  weeks.  Two  blank  samples  were  analyzed  to  evaluate  quality  control. 
The  3-M  passive-dosimeter-badge  sampling  parameters  and  analytical  results 
are  presented  on  Table  3.0.  These  analytical  results  are  also  compared  against 
multisorbent-tube  results  on  Table  2.0. 
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The  dosimeter  badges  were  analyzed  for  PCE.  In  the  NE-1  residence, 
PCE  was  detected  both  upstairs  and  downstairs.  Upstairs,  a two-week  sample 
contained  a PCE  concentration  of  7.7  ug/m^.  Both  two-  and  four-week  samples 
were  collected  in  the  basement  and  contained  PCE  concentrations  of  27  and 
30  ug/m^,  respectively. 

In  the  NE-3  residence,  PCE  was  detected  both  upstairs  and  downstairs. 
Both  samples  were  collected  over  a four-week  period.  The  upstairs  sample 
contained  a PCE  concentration  of  2.4  ug/m^.  The  basement  sample  contained 
a PCE  concentration  of  2.2  ug/m^. 

In  the  SE-5  residence,  PCE  was  detected  both  upstairs  and  downstairs. 
Both  two-  and  four-week  samples  were  collected  upstairs  and  in  the  basement. 
Upstairs,  the  two-week  sample  contained  a PCE  concentration  of  18  ug/m^,  and 
the  four- week  sample  contained  27  ug/m^  of  PCE.  The  basement  two-  and 
four-week  samples  contadned  PCE  concentrations  of  49  and  59  ug/m^, 
respectively. 

3.3  Data  Validation 


The  analytical  results  were  validated  by  evaluating  the  following: 

• Holding  times; 

• Comparison  with  field  and  system  blanks; 

• Comparison  with  field  duplicate  results;  and 

• Field  measurements  and  field  log  entries. 

All  multisorbent-tube  samples  were  analyzed  within  six  days  and  all 
passive  dosimeters  were  analyzed  within  three  days.  These  holding  times  are 
within  limits  specified  in  the  Phase  II  report  (Envirocon,  1992b). 
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One  multisorbent-tube  field  blank  was  collected  and  analyzed  for  vinyl 
chloride.  No  vinyl  chloride  was  detected.  One  multisorbent-tube  laboratory- 
system  blank  was  also  analyzed,  and  no  compounds  were  detected  above  the 
lower  limit  of  quantitation.  Two  different  series  or  "lots"  of  passive-dosimeter 
badges  were  analyzed,  and  a method  blank  was  analyzed  from  each  series. 
Neither  blank  contained  a detectable  concentration  of  PCE.  One  dosimeter 
solvent  blank  was  also  analyzed,  and  PCE  was  not  detected.  Therefore,  all 
blank  analyses  are  acceptable. 

One  valid  PCE,  TCE,  and  DCE  multisorbent  duplicate/primary  set  and 
two  valid  dosimeter  sets  were  obtained.  Multi  sorbent- tube  field  duplicates 
were  collected  in  the  NE-3  and  SE-5  basements  and  upstairs  in  SE-5.  The  NE- 
3 and  SE-5  basement  duplicate  pairs  were  analyzed  for  vinyl  chloride,  but 
according  to  Berkeley  Analytical,  no  data  were  obtained  because  of  excess 
moisture.  This  is  discussed  in  the  Berkeley  Anal5d:ical  narrative  report  found 
in  Appendix  B.  The  SE-5  upstairs  sample  was  analyzed  for  the  chlorinated 
ethenes,  and  the  relative  percent  difference  (RPD)  was  2%.  Dosimeter 
duplicate  samples  were  collected  both  upstairs  and  downstairs  at  NE-1,  and 
the  RPDs  were  both  4%  or  less.  The  RPDs  between  primary  and  duplicate 
samples  are  presented  on  Table  4.0  and  are  acceptable. 

No  problems  were  revealed  when  the  field  measurements  and  field  log 
entries  were  examined.  Pre-  and  post-calibration  flow  rates  for  multisorbent- 
tube  samples  were  all  within  12%,  with  only  three  flow-rate  differences  greater 
than  10%.  These  differences  are  within  the  acceptable  range. 

Berkeley  Analytical’s  quality  assurance  program  for  the  analysis  of 
volatile  organic  compounds  can  be  found  in  the  Phase  II  report  (Envirocon, 
1992b). 
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Comparison  of  Primary  and  Duplicate  Results  for  the  Phase  III  Samples 
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4.0 


COMPARISON  OF  SAMPLING  METHODOLOGIES 


This  section  discusses  the  correlation  between  multisorbent-tube 
sampling  and  passive-dosimeter  sampling.  The  advamtages  and  disadvantages 
of  both  sampling  methodologies  are  also  presented. 


4.1  Statistical  Analysis 


A statistical  analysis  was  performed  on  PCE  analytical  results  to 
determine: 

1.  If  and  how  3-M  passive-dosimeter-badge  measurements  correlate 
with  measurements  obtained  by  the  Berkeley  multisorbent  tubes; 
and 

2.  If  and  how  3-M  dosimeter  measurements  collected  during  two- 
week  sampling  periods  correlate  with  measurements  collected 
during  four-week  sampling  periods. 


All  computations  were  performed  using  the  StatGraphics  Version  5.0  software 
package. 

4.1.1  Passive-Dosimeter  vs.  Multisorbent-Tube  Results 

Sample  results  were  subjected  to  a statistical  comparison  to  determine 
how  results  obtained  by  the  dosimeter  badges  compared  with  the  Berkeley 
multisorbent-tube  measurements. 
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4.1. 1.1 


Wilcoxon  Test  for  Paired  Observations 


The  Wilcoxon  test  for  paired  observations  was  used  to  test  whether  both 
sampling  methodologies  produce  the  same  results  (i.e.,  the  null  hypothesis). 
The  Wilcoxon  test  for  paired  observations  is  a nonparametric  method  used  to 
detect  a difference  in  the  population  means  by  comparing  paired  observations. 

CThe  method  is  appropriate  for  small  sample  sets  from  populations  whose 
distributions  are  unknown.  The  results  of  the  comparison  between  the 

passive-dosimeter  (four-week  sample  period)  and  Berkeley  multisorbent-tube 

methodologies  are  as  follows: 

Number  of  positive  differences:  10  with  average  rank  = 5.5 
Number  of  negative  differences:  0 with  average  rank  = 1 
Large  sample  test  statistic  Z : 2.85 

Two-tailed  probability  of  equaling  or  exceeding  Z = 0.0043 

The  probability  of  the  null  h}q)othesis  being  true  is  0.43%;  therefore,  the  test 
is  considered  highly  significant  (Walpole  and  Myers,  1978),  and  the  null 

C hypothesis  is  rejected.  The  conclusion  is  made  that  the  passive-dosimeter 
results  are  greater  than  the  collocated  Berkeley  multisorbent-tube 
measurements. 

4. 1.1.2  Linear  Regression  Analysis 

Because  the  Wilcoxon  test  for  paired  observations  indicated  that  passive- 
dosimeter  PCE  concentrations  are  not  the  same  as  Berkeley  multisorbent-tube 
concentrations,  an  attempt  was  made  to  determine  if  a first-order  relationship 
existed  between  the  two  methods.  A linear  regression  was  performed  between 
PCE  sample  results  obtained,  and  the  results  are  as  follows: 
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Regression  Analysis 


Linear  model:  Y = a+bX 

Dependent  variable;  Dosimeter  PCE  concentrations 

Independent  variable:  Berkeley  PCE  concentrations 


Standard  T Prob. 


Parameter 

Estimate 

Error 

Value 

Level 

Intercept 

-0.79998 

3.67286 

-0.217808 

.83824 

Slope 

2.01359 

0.24947 

8.07148 

.00128 

Analysis  of  Variance 


Source  Sum  of  Squares  Df  Mean  Square  F-Ratio  Prob.  Level 

Model  2311.6387  1 2311.6387  65.1449  .00128 

Residual  141.92965  4 35.48241 


Total 

(Corr.)  2453.5683  5 


Correlation  coefficient  = 0.97 

R-squared  = 94.2  % 

Standard  error  of  estimate  = 5.96 

The  2-to-l  slope  factor  indicates  that  the  passive-dosimeter  PCE 
concentrations  are  twice  as  large  as  multisorbent-tube  PCE  concentrations. 
The  slope  probability  level  of  99.9%  (1.00  -.001)  indicates  a high  confidence  in 
the  2-to-l  ratio.  The  intercept  T- value  indicates  that  the  true  intercept  may 
be  close  to  zero,  as  shown  by  the  small  estimated  intercept  value.  The 
intercept  probability  level  of  16%  (1.0  - 0.828)  shows  poor  confidence  in  the 
estimated  intercept  because  measurements  at  low  PCE  concentrations  do  not 
fit  the  model  well.  However,  practical  knowledge  dictates  that  an  intercept  of 
0.0  is  appropriate,  since  both  instruments  should  produce  detection-level 
concentrations  when  measuring  air  with  below  detection  concentrations. 
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The  correlation  coefficient  and  R-squared  results  indicate  a very  good  fit 
to  the  data;  over  94%  of  the  relationship  between  the  two  methods  can  be 
described  by  a simple  linear  equation.  According  to  the  F-Ratio  statistic,  there 
is  99%  confidence  that  the  linear  function  describes  the  relationship  between 
passive-dosimeter  PCE  concentrations  and  multi  sorbent-tube  concentrations. 
Figure  2.0  displays  the  linear  regression  with  the  95%  confidence  limit  for  the 
linear  regression. 

In  summary,  statistical  analysis  indicates  that  concentrations  of  PCE 
measured  with  passive  dosimeters  are  twice  those  measured  with  the  Berkeley 
multisorbent-tube  methodology.  This  difference  is  attributed  to  one  or  more 
of  the  following: 

• The  actual  volume  of  air  sampled  was  larger  due  to  air  currents 
supplementing  molecular  diffusion  across  the  badge  membranes; 

• The  actual  volume  of  air  sampled  was  larger  due  to  a low 
molecular  diffusion  constant;  and/or 

• Actual  differences  in  indoor  air  concentrations  between  the  four- 
hour  multisorbent-tube  sampling  periods  and  the  two-  and  four- 
week  passive-dosimeter  sampling  periods. 

4.1.2  3-M  Passive-Dosimeter  Four-Week  vs.  Two-Week  Results 


A similar  statistical  analysis  was  performed  comparing  concentrations 
measured  with  3-M  passive-dosimeter  badges  over  both  two-  and  four-week 
periods.  The  objective  of  the  analysis  was  to  determine  if  two-week  sampling 
periods  produced  the  same  results  as  those  derived  from  four-week  sampling 
periods. 
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4.1. 2.1 


Wilcoxon  Test  for  Paired  Observations 


The  Wilcoxon  test  for  paired  observations  was  again  used  to  compare 
two-  with  four-week-sampling-period  PCE  results.  The  following  statistics 
were  generated: 

Number  of  positive  differences  = 1 with  average  rank  = 1 

Number  of  negative  differences  = 3 with  average  rank  = 3 

Large  sample  test  statistic  Z =1.64 
2- tailed  probability  of  equaling/exceeding  Z = 0.10 

The  probability  statistic  of  0.10  is  greater  than  the  0.05  acceptable  level 
of  significance;  therefore,  the  test  is  not  significant.  Consequently,  the  null 
hypothesis  is  accepted  (i.e.,  that  two-week  sampling  periods  produce  the  same 
PCE  concentrations  as  four-week  sampling  periods).  Because  the  Wilcoxon  test 
for  paired  observations  did  not  indicate  a difference  between  the  two  sampling 
periods,  no  further  statistical  analysis  was  necessary. 

4.2  Advantages  and  Disadvantages 

Both  the  Berkeley-multisorbent-tube  and  passive-dosimeter-badge 
methodologies  have  inherent  advantages  which  make  each  methodology  more 
appropriate  for  specific  indoor  air  investigations.  The  Berkeley  multisorbent- 
tube  methodology  is  more  appropriate  for  measuring  short-term  fluctuations 
in  indoor  air  concentrations.  The  passive-dosimeter-badge  methodology  is  more 
appropriate  for  measuring  over  longer  time  periods.  A summary  of  the 
advantages  and  disadvantages  of  both  methodologies  follows: 
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Berkeley  Multisorbent-Tube  Advantages: 


Accuracy  is  +/-  5 %;  and 

Collects  samples  quickly  and  is  useful  in  evaluating  indoor  air 
concentrations  over  short  time  periods  and  in  evaluating  the 
temporal  variability  of  indoor  air  contaminants. 


Berkeley  Multisorbent- Tube  Disadvantages: 


A complicated  methodology,  requiring  qualified  sampling 
personnel  and  extensive  sampling  equipment; 

Considerable  disruption  to  the  household  being  sampled; 

The  short  sampling  period  does  not  measure  an  average 
concentration  when  the  concentrations  vary  with  time;  and 

Both  field  sampling  and  laboratory  analysis  are  relatively 
expensive. 


Passive-Dosimeter  Advantages: 

• The  badge  is  exposed  to  indoor  air  for  an  extended  period,  giving 
a more  representative  sample  of  indoor  air  concentrations  through 
time; 

• Less  disruption  to  the  household  being  sampled;  and 

• A relatively  simple  and  inexpensive  sampling  methodology. 


Passive-Dosimeter  Disadvantages: 


Qualitative  results  due  to  unquantified  volume  of  air  sampled. 
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5.0 


RE  C OMMEND  ATIONS 


Envirocon  recommends  using  the  passive-dosimeter  sampling 
methodology  for  conducting  the  Phase  IV  indoor  air  investigation.  This 
methodology,  though  more  qualitative  in  nature,  is  a more  appropriate 
methodology  for  sampling  over  longer  periods  of  time.  The  Berkeley 
multisorbent-tube  methodology  is  available  to  evaluate  anomalies  in  the 
passive-dosimeter  measurements,  as  appropriate.  The  use  the  passive- 
dosimeter  methodology  for  Phase  IV  is  contingent  upon  Envirocon’s  adequate 
explanation,  in  the  Phase  TV  report,  of  the  differences  in  sample  results 
between  the  two  methodologies. 

Envirocon  suggests  conducting  the  Phase  IV  indoor  air  investigation 
during  December  1992.  Envirocon  will  expose  the  passive-dosimeter  badges 
in  the  living  spaces  of  residences  which  are  within  the  investigative  areas 
(Envirocon,  1992a)  and  whose  owners  contacted  MDHES  prior  to  November  2, 
1992.  Envirocon  will  also  sample  the  living  spaces  of  three  mobile  homes 
selected  by  MDHES  and  numerous  ambient  air  locations. 

The  badges  will  be  exposed  for  a minimum  of  12  days  to  achieve  a 
detection  limit  of  5.0  ug/m^  for  PCE.  MDHES  will  coordinate  a badge  retrieval 
date  for  each  residence  during  badge  placement.  A building  survey  and  a 
house-activity  form  will  be  completed  for  each  residence  sampled. 

The  Phase  IV  report  will  be  submitted  to  the  MDHES  within  three 
weeks  following  receipt  of  the  Phase  IV  laboratory  results.  The  report  will 
include  a description  of  field  activities,  data  validation,  and  a discussion  of  the 
results,  including  a correction  of  passive-dosimeter  PCE  concentrations  to  the 
Berkeley  multisorbent-tube  standard,  as  appropriate. 
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APPENDIX  A 


Field  Activities  Documents 

Indoor  Air  Sampling  Standard  Operating  Procedures 
Completed  Building-Structure  Survey  Forms 
Completed  House-Activity  Forms 


INDOOR  AIR  SAMPLING  STANDARD  OPERATING  PROCEDURES 


I.  Adjust  pump  to  low-flow  range,  if  required 

II.  Calibrate  sampling  apparatus  using  SOAP  BUBBLE  FLOW  METER: 

1 . Warm  up  pump  for  3 minutes . 

2.  Assemble  sampling  train: 

a.  Put  on  sampling  gloves. 

b.  Carefully  remove  first  sampler  from  glass  test 
tube . 

c.  Mark  number  from  sampler  onto  glass  test  tube. 

d.  Unscrew  plastic  plug  from  numbered  sampler  end 
and  replace  in  glass  test  tube. 

e.  Carefully  screw  sampler  ferrule  nut  onto 
sampling  train  "T",  taking  care  to  keep  sampler 
fully  inserted  into  "T" . 

f.  Repeat  "d"  through  "g"  above  for  other  side  of 
the  "T" . 

g.  You  should  now  have  a large  glass  "T"  attached 
through  a needle  adjusting  valve  to  the  sampling 
pump.  Both  ends  of  the  samplers  should  still  be 
sealed . 

h.  Unplug  the  sampler  ends,  placing  the  plugs  in 
their  respective  test  tubes. 

3.  Attach  soap  bubble  buret  to  pump  inlet. 

a.  Draw  a series  of  soap  bubbles  at  least  halfway 
up  the  buret . 

b.  Reasonably  quickly,  attach  soap  bubble  buret  to 
pump  outlet . 

c.  Attach  sampling  train  (needle  valve,  tubing,  and 
stainless  steel  "T")  to  pump  inlet. 

4.  Calibrate  to  an  exhaust  pump  flow  rate  of  50 
ml /minute . 

III.  Transport  the  sampling  assembly  to  the  sampling  location. 

IV.  Fill  out  the  sample  log  and  home  survey  forms. 

V.  Sample: 

A.  Turn  on  the  pump  and  warm  up  for  3 minutes. 

B.  Unplug  the  sampler  ends,  placing  the  plugs  in  their 
respective  test  tubes. 

C.  Attach  sampling  train  (needle  valve,  tubing,  and  stainless 
steel  "T")  to  pump  inlet,  noting  time  and  date  in  log. 

D.  Locate  samplers  centrally  in  room  and  at  breathing  level. 

E.  Place  any  appropriate  field  blanks,  opened,  next  to  sampler 
assembly . 
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F.  Take  pre-sampling  photo  of  samplers  in  place. 

G.  Check  pump  operation  hourly. 

H.  After  2 hours: 

1.  Take  post -sampling  photo  of  samplers. 

2.  Turn  off  pump. 

I.  Immediately  seal  the  open  sampler  ends  with  plugs  from 
glass  test  tubes . 

VI.  Return  to  lab. 

VII.  Final  calibration: 

A.  Follow  "b(8)"  through  "g",  above. 

E.  Immediately  seal  open  sampler  ends  with  plugs  from  glass 
test  tubes. 

C.  Unscrew  ferrule  nuts  from  "T",  remove  samplers  from  "T", 
and  plug  remaining  open  end  with  plugs  from  glass  test  tubes. 

D.  Both  ends  of  samplers  should  now  be  plugged. 

E.  Place  samplers  in  glass  test  tubes  and  seal. 

F.  Place  glass  test  tubes  in  cooler  with  ice. 

VIII.  Fed-Ex  with  chain  of  custody. 
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INDOOR  AIR  SAMPLING  STANDARD  OPERATING  PROCEDURES 
USING  A PRECISION  ROTOMETER  FLOW  METER 


I.  Adjust  pump  to  low-flow  range,  if  required. 

II.  Calibrate  sampling  apparatus. 

A.  Calibrate  precision  rotometer  using  a bubble  flow  meter 
at  the  expected  flow  rate  of  12.5  ml/min.  Record  the 
calibration  in  log. 

B.  Calibrate  the  two  air  pumps  (with  two  "dummy"  sampler 
tubes  attached)  to  a flow  rate  of  25  ml/min  using  the 
precision  rotometer.  Record  the  calibration  in  log. 

III.  Pre-sample  instructions  to  be  done  at  the  residence. 

A.  Record  the  following  parameters  in  the  field  logbook. 

1.  Sampling  personnel. 

2.  Sampling  location. 

3.  Outdoor  ambient  temperature. 

4.  Local  barometric  pressure. 

5.  Local  relative  humidity. 

6.  Temperature  where  sample  is  collected. 

B.  Assemble  sampling  train  in  residence. 

1.  Put  on  sampling  gloves. 

2 . Carefully  remove  first  sampler  from  glass  test 
tube . 

3.  Mark  number  from  sampler  onto  glass  test  tube. 

4.  Unscrew  plastic  plug  from  the  pump  end  of  the 
sampler  and  place  plug  in  the  glass  test  tube.  See 
the  attached  figure. 

5.  Carefully  screw  sampler  ferrule  nut  onto  sampling 
train  "T",  taking  care  to  keep  sampler  fully 
inserted  into  "T"  . 

6.  If  a field  blank  is  to  be  collected  at  the 
residence,  the  field  blank  sampler  tube  should  be 
attached  to  the  other  side  of  the  "T"  as  described 
in  steps  2 through  5. 

a.  Unscrew  the  plastic  plug  from  the  sample  inlet 
end  and  place  plug  in  the  glass  test  tube. 

b.  Replace  the  plastic  plug  to  the  sample  inlet 
end . 

c.  Unscrew  the  sampler  ferrule  nut  from  the 
sampling  train  "T"  and  replace  the  plastic 
plug. 

d.  Place  the  field  blank  sampler  tube  (with  end 
plugs  in  place)  at  the  sample  location. 

7.  Repeat  steps  2 through  5 above  for  other  side  of 
the  "T" . 

8.  You  should  now  have  a large  glass  "T"  attached 
through  a needle  adjusting  valve  to  the  sampling 
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pump.  Both  ends  of  the  samplers  should  still  be 
sealed . 

C.  Locate  samplers  centrally  in  room  and  at  breathing  zone. 

D.  Collect  an  approximately  four  hour  sample. 

1.  Turn  on  the  pump  and  warm  up  for  3 minutes. 

2.  Unplug  the  sampler  ends,  placing  the  plugs  in  their 
respective  test  tubes. 

3.  Attach  sampling  train  (needle  valve,  tubing,  and 
stainless  steel  "T")  to  pump  inlet,  noting  time  and 
date  in  log. 

4.  Attach  rotometer  tubing  to  open  sampler  end,  adjust 
needle  valve  to  =12.5  ml/minute,  record  reading  and 
sampler  number  in  log. 

5.  Repeat  "4"  above  for  other  sampler. 

6.  Take  pre-sampling  photo  of  samplers  in  place. 

E.  Set  up  second  sample  location  in  the  residence  following 

the  steps  outlined  in  A,  B,  C,  and  D above. 

F.  Fill  out  the  sample  log  and  home  survey  forms. 


IV.  Post-sampling  procedures. 

A.  Take  post-sampling  photo. 

B.  Re-measure  flow  rates  through  each  sampler  with  the 
precision  rotometer  and  record  in  log. 

C.  Turn  off  pump  and  note  time  in  log. 

D.  Immediately  seal  the  open  sampler  ends  with  plugs  from 
glass  test  tubes. 

E.  Unscrew  ferrule  nuts  from  "T",  remove  samplers  from  "T", 
and  screw  the  plugs  into  the  open  sampler  ends. 

F.  Place  samplers  in  glass  test  tubes  and  seal  (both  ends  of 
the  samplers  should  be  plugged) . 

G.  Place  glass  test  tubes  in  cooler  with  ice. 

H.  Collect  and  record  in  log  the  following  information. 

1.  Indoor  Temperature. 

2.  Local  relative  humidity. 

3.  Local  barometric  pressure. 

4.  Outdoor  ambient  temperature. 

V.  Pack  samples  with  chain  of  custody  forms  and  ship  via  Federal 
Express  to  Berkeley  Analytical  Associates.  The  sample  volume 
(corrected  to  25®  C and  1 atm.)  should  be  recorded  for  each 
sample  on  the  chain  of  custody  form. 
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ENVIROCON,  INC. 


101  INTCRNATIONAL  »way 
POST  OFFICE  BOX  820 
MiSaOULA.  MONTANA  S0BO7 
TBUEPWONt  («8)  523- 11  SO 
FAX:  (408)  623-1182 


ENWIROCON,  INC. 


Address: 


Building‘Structure  Survey 


L 


Name  of  person  completing  this  form:  »• 

Date:  lO  ' ‘^2 

1.  Approximately  how  many  square  feet  does  your  basement  cover? 


2.  Please  indicate  the  type  of  floor  your  basement  has. 


3. 

4. 

5. 

6. 


7. 

8. 

9. 


Cement 

Bare  earth 

Cinderblock 

Other  (please  describe) 


Does  your  basement  have  any  openings  to  the  outside  air  other  than  the  door 
leading  to  the  rest  of  the  house?  No  If  yes,  please  describe.  2 • ' 

Approximately  how  many  hours  a week  do  you  spend  in  your  basement?  Vq 

Are  there  any  cans  of  paint,  paint  thinner,  gasoline  or  other  solvents  being 
stored  in  your  basement?  If  yes,  please  describe, 


Have  you  ever  noticed  any  odors  in  your  basement  that  you  could  not  explain 
by  the  material  you  have  stored  there  or  by  activities  in  the  rest  of  the  house? 
If  so,  pleasf  describe. 


Does  your  house  have  a crawl  space?  No 

If  you  do  have  a crawl  space,  approximately  how  many 
cover?  " / . ■ 

Does  your  household  use  natural  gas  for  cooking?  Yes 


square  feet  does  it 
'^o' 


10.  Please  indicate  the  type  of  heating  system  you  use. 


Forced-air  natural  gas 
Natural  gas  heaters 
Electnc 


11.  Please  list  the  number  of  first-floor  rooms  in  your  house. 
The  approximate  square  footage  is  ^ ' 
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ENVIROCON,  INC. 


101  INTERNATIONAL  WAY 
POST  OFFICE  BOX  8243 
MISSOULA,  MONTANA  59807 
TELEPHONE:  (406)  523-1150 
FAX;  (406)  523-1182 


EN^PIROCON,  INC. 


Building-Structure  Survey 


Address:  _ 


Name  of  person  completing  this  form:  ^ ju'i-  ^ t r*  xj  / 1 — ?—- 
Date:  2.  a/o\/.  ' ^2.  Od-h.  'lU  ' 

1.  Approximately  how  many  square  feet  does  your  basement  cover?  -^Od  ^ 

2.  Please  indicate  the  type  of  floor  your  basement  has. 

y Cement 

i/  Bare  earth  y 

Cinderblock 

Other  (please  describe) 


3. 


Does  your  basement  have  any  openings  to  the  outside  air  other  than  the  door 

leading  to  the  rest  of  the  house?  No  If  yes,  please  describe.  (Lo/ii.  T~r2.^7  Pc?os- 


4. 

5. 

6. 

\ 


7. 


Approximately  how  many  hours  a week  do  you  spend  in  your  basement?  — . 


Are  there  any  cans  onpaipt,  paint  thinner,  gasoline  or  other  solvents  being 
stored  in  your  basement?  If  yes,  please  describe. 


Have  you  ever  noticed  any  odors  in  your  basement  that  you  could  not  explain 
by  the  material  you  have  stored  there  or  by  activities  in  the  rest  of  the  house? 
If  so,  please  describe.  

Does  your  house  have  a crawl  space?  Yes 


8. 

9. 


If  you  do  have  a crawl  space,  approximately  how  many  square  feet  does  it 
cover?  — 


Does  your  household  use  natural  gas  for  cooking? 


10.  Please  indicate  the  type  of  heating  system  you  use. 


Forced-air  natural  gas  ^ 

Natural  gas  heaters 

Electric 

Wood 

Other 


11.  Please  list  the  number  of  first-floor  rooms  in  your  house. 
The  approximate  square  footage  .of  .thase-xaums  is 
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ENVIROCON,  INC. 


101  INTERNATIONAL  WAY 
POST  OFFICE  BOX  8243 
MISSOULA.  MONTANA  59807 
TELEPHONE;  (408)  523-1150 
FAX:  (406)  523-1182 


House-Activity  Form  E N*??! ROCO N , INC. 


We  are  interested  in  recording  any  activity  which  would  release  solvent  vapor  into  the  air 
while  this  test  is  being  performed.  Please  check  off  any  activity  which  applies  to  your  household 
during  the  sampling  period.  In  order  for  your  house  to  be  sampled,  you  must  refrain  from  engaging 
in  any  of  these  activities  for  one  day  prior  to  air  sampling. 


Resident’s  Name 


; NB-r 


Address 


Dates  of  Sampling 


>2  M?'/. 


^'7. 


Painting  or  furniture-stripping  during  the  past  week 

Smoking 

Deep  fat  frying 

Using  dry-cleaning  fluid 

Bringing  dry-cleaned  clothes  into  the  house  during  the  past 

Using  furniture,  floor,  or  leather  polishes 

Using  carpet  cleaner 

Using  room  deodorizers 

Using  airplane  glue  or  other  glues 

Burning  wood  or  trash  in  your  fireplace 

Using  gasoline,  kerosene  lamps,  or  candles 


/ 


7 


? 


Were  any  windows  or  doors  open  for  extended  periods  prior  to  the  sampling  event? 
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ENVIROCON,  INC. 


101  INTtRNAtlONAt  WAT 
POST  OPPiCe  BOX  820 
UI8BOULA.  MONTANA  $9607 
TCLSRhONC:  (406)  $2>11« 
PAX:  (406)  MS- 11 82 


House-Activity  Form 


ENOIROCON,  INC. 


We  are  interested  in  recording  any  activity  which  would  release  solvent  vapor  into  the  air 
while  this  test  is  being  performed.  Please  check  ofF  any  activity  which  applies  to  your  household 
during  the  sampling  period.  In  order  for  your  house  to  be  sampled,  you  must  refrain  from  engaging 
in  any  of  these  activities  for  one  day  pr«^  air  sampling. 


Resident's  Name 


. ...5'g-5. 


Address 


Dates  of  Sampling  IQ  ^ ^ . 


7 


f(  - 


Painting  or  furniture-stripping  during  the  past  week 

No'>* 

Smoking 

/W 

Deep  fat  frying 

Using  dry-cleaning  fluid 

/V* 

Bringing  dry-cleaned  clothes  into  the  house  during  the  past  week 

NO 

Using  furniture,  floor,  or  leather  polishes 

NO 

Using  carpet  cleaner 

NO... 

Using  room  deodorizers 

NO 

4 

Using  airplane  glue  or  other  glues 

NO 

Burning  wood  or  trash  in  your  fireplace 

y<!S 

Using  gasoline,  kerosene  lamps,  or  candles 

No 

Were  any  windows  or  doors  open  for  extended  periods  prior  to  the 

sampling  event?  No 
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APPENDIX  B 


Multi sorbent-Tube  Analytical  Results  by  Berkeley  Analytical  Associates 

• Narrative  Report  from  Berkeley  Analytical  Associates 

• Analytical  Results  for  Tetrachloroethene, 
Trichloroethene,  and  the  1,2-Dichloroethene  Isomers 

• Analytical  Results  for  Vinyl  Chloride 
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NARRATIVE  REPORT 


Berkeley  Analytical  Associates 
904  Wright  Avenue,  No.  12 
Richmond,  CA  94804 
510/236-2325 
FAX  510/236-2335 


Job  Code:  06003 

Report  Date:  November  10,  1992 

Client:  Envirocon,  Inc. 

Client  Job  Number:  140101,  BN/Livingston 

Analysis  Type:  GC-MS  SIM,  Quantitative  Analysis  of  Chloroethenes  and  Vinyl 


Methods 

The  samples  were  collected  on  multisorbent  samplers  (Model  ST-032, 
Envirochem,  Inc.)  which  contain  Tenax-TA,  Carboxen  carbon  molecular  sieve  and 
activated  charcoal  in  series.  These  samplers  have  been  validated  for  the  collection 
of  air  toxic  compounds  by  Broehler  et  al.  (1990).  Two  sets  of  samples  where 
collected.  One  set  with  sample  volumes  near  3 L was  collected  for  the  analysis  of 
/ra«5-l,2-dichloroethene,  c/5-1, 2-dichloroethene,  trichloroethene,  and 
tetrachloroethene.  The  other  set  with  sample  volumes  near  10  L was  collected  for 
the  analysis  of  vinyl  chloride. 

Authentic  standards  of  the  target  compounds,  /r/2//5-l,2-dichloroethene,  cis- 
1,2-dichlorocthene,  trichloroethene,  and  tetrachloroethene,  were  obtained  from 
Aldrich  Chemical  Company,  Inc.  Gas  standards  were  prepared  from  these  liquid 
standards  using  the  U.S.  EPA  static  dilution  bottle  method.  On  the  day  of  the 
analysis  of  the  samples,  multi-point  calibrations  were  run  for  all  four  compounds. 

A separate  analysis  was  performed  for  vinyl  chloride.  A certified  gas 
standard  obtained  from  Scott  Specialty  Gases,  Inc.  was  used  for  the  calibration  of 
this  compound.  The  concentration  of  the  standard  was  1.03  ppm  (jj^2  percent) 
vinyl  chloride  in  air.  Prior  to  the  analysis  of  samples,  a multi-point  calibration 
was  prepared  for  vinyl  chloride  by  injecting  measured  volumes  of  the  standard 
onto  conditioned  multisorbent  samplers  using  gas-tight  syringes.  The  injected 
masses  of  vinyl  chloride  were  calculated  using  the  ideal-gas  law.  These  samplers 
were  analyzed  in  the  same  manner  as  the  samples.  On  each  of  the  two  days  of 
analysis  of  samples,  a full  range  of  calibration  standards  was  analyzed  and  a new 
multi-point  calibration  curve  was  prepared. 

The  samplers  were  analyzed  for  the  target  compounds  by  thermal 
desorption-gas  chromatography-mass  spectrometry.  The  thermal  desorption-sample 
concentrator  unit  is  a UNACON  Series  810  (Envirochem,  Inc.)  The  mass 
spectrometer  was  operated  in  the  selected-ion  monitoring  (SIM)  mode  to  maximize 
the  selectivity  and  sensitivity  of  the  analysis  for  the  target  compounds.  The 
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standard  thermal  desorption-gas  chromatography-mass  spectrometry  method  was 
optimized  to  achieve  maximum  sensitivity  for  vinyl  chloride. 

The  quality  assurance  program  used  for  the  analysis  for  volatile  organic 
compounds  is  described  in  the  document,  BAA-SOP-92. 01.  Standard  operating 
procedures  describe  all  aspects  of  sampler  conditioning,  storage  and  analysis. 


Results 


The  lower  limits  of  quantitation  for  /ran5-l,2-dichloroethene,  c/5-1, 2- 
dichloroethene,  trichloroethene  were  established  at  5 ng,  or  about  2 ug  m*3  for  a 
3-L  sample.  One  system  blank  was  analyzed  (Report  MASS148).  Trans-\,1- 
dichloroethene  was  not  detected  in  this  blank,  and  the  masses  of  the  other 
compounds  were  estimated  to  be  substantially  less  than  the  reported  lower  limit  of 
quantitation.  Seven  field  samples  were  analyzed  (Reports  MASS149-155).  Neither 
trans-  nor  c/5-1, 2-dichloroethene  were  detected  in  these  samples.  Trichloroethene 
was  present,  but  the  masses  were  below  the  limit  of  quantitation.  The 
concentrations  of  tetrachloroethene  in  the  field  samples  (ug  m-3)  were  calculated 
using  the  sample  volumes  reported  in  standard  liters. 

Difficulties  were  encountered  during  the  analysis  of  the  samples  for  vinyl 
chloride  (Report  MASS156).  On  November  6,  the  instrument  shut  off  prematurely 
during  the  analysis  of  Sampler  065,  and  no  data  were  obtained.  The  problem  was 
attributed  to  the  presence  of  excess  water  in  the  sample  which  first  blocked  the 
narrow  bore  capillary  column  and  then  broke  through  to  the  mass  spectrometer 
resulting  in  a shutdown  of  the  instrument.  Following  the  analysis  of  the  samples 
for  the  other  compounds,  a larger  bore  capillary  column  was  installed.  On 
November  8 an  attempt  was  made  to  analyze  additional  samples  for  vinyl  chloride. 
The  same  problem  was  encountered  with  two  of  these  samples.  Samplers  073  and 
015. 


Data  for  vinyl  chloride  were  obtained  for  Samplers  043  and  131.  The 
results  for  both  samplers  were  below  the  lower  limit  of  quantitation  which  was 
estimated  to  be  0.4  ng,  or  0.04  ug  m-3  for  a ten-liter  sample. 
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ANALYTICAL  REPORT 


Berkeley  Analytical  Associates 
904  Wright  Avenue,  No.  12 
Richmond,  CA  94804 
510/236-2325 
FAX  510/236-2335 


Job  Code:  06003 

Report  Date:  November  8,  1992 
Client:  Envirocon,  Inc. 

Client  Job  Number:  140101,  BN/Livingston 
Analysis  Type:  GC-MS  SIM,  Quantitative 
Instrument:  Envirochem  UNACON  8I0A  & HP  5971A 
Sampler  No.:  086 

Sampler  Received:  November  5,  1992 
Sampler  Analyzed:  November  7,  1992 
GC-MS  Data  File:  1 1072_06 
Reported  Sample  Volume:  2.81  L 
Analyst:  A1  Hodgson 


Report  Approved  By: 


Quantitative  Analysis  of  Sampler  086. 


Compound 

RT 

(min) 

Mass 

(ng) 

Cone, 
(ug  m-3) 

1,2-Dichloroethene 

ND* 

<5 

<1.8 

c/5-l,2-Dichloroethene 

ND 

<5 

<1.8 

Trichloroethene 

26.18 

<5 

<1.8 

Tetrachloroethene 

30.09 

18.7 

6.6 

•ND  = Not  detected. 
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ANALYTICAL  REPORT 


Berkeley  Analytical  Associates 
904  Wright  Avenue,  No.  12 
Richmond,  CA  94804 
510/236-2325 
FAX  510/236-2335 


Job  Code:  06003 

Report  Date:  November  8,  1992 
Client:  Envirocon,  Inc. 

Client  Job  Number:  140101,  BN/Livingston 
Analysis  Type:  GC-MS  SIM,  Quantitative 
Instrument:  Envirochem.  UNACON  8I0A  & HP  597IA 
Sampler  No.:  072 

Sampler  Received:  November  5,  1992 
Sampler  Analyzed:  November  7,  1992 
GC-MS  Data  File:  1 1072_07 
Reported  Sample  Volume:  3.23  L 
Analyst:  A1  Hodgson 


Report  Approved  By: 


Quantitative  Analysis  of  Sampler  072. 


Compound 

RT 

(min) 

Mass 

(ng) 

Cone, 
(ug  m-3) 

/raws- 1,2-Dichloroet  bene 

ND* 

<5 

<1.5 

c/5- 1,2-Dichloroethene 

ND 

<5 

<1.5 

Trichloroethene 

26.18 

<5 

<1.5 

Tetrachloroethene 

30.09 

57.6 

17.8 

*ND  = Not  detected. 
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ANALYTICAL  REPORT 


Berkeley  Analytical  Associates 
904  Wright  Avenue,  No.  12 
Richmond,  CA  94804 
510/236-2325 
FAX  510/236-2335 


Job  Code:  06003 

Report  Date:  November  8,  1992 
Client:  Envirocon,  Inc. 

Client  Job  Number:  140101,  BN/Livingston 
Analysis  Type:  GC-MS  SIM,  Quantitative 
Instrument:  Envirochem  UNACON  810A  & HP  5971A 
Sampler  No.:  084 

Sampler  Received:  November  5,  1992 
Sampler  Analyzed:  November  7,  1992 
GC-MS  Data  File:  1 1072_08 
Reported  Sample  Volume:  2.86  L 
Analyst:  A1  Hodgson 


Report  Approved  By: 


Quantitative  Analysis  of  Sampler  084. 


Compound 

RT 

(min) 

Mass 

(ng) 

Cone, 
(ug  m-3) 

tra«5-l,2-Dichloroethene 

ND* 

<5 

<1.7 

c/5-l,2-Dichloroethene 

ND 

<5 

<1.7 

Trichloroethene 

26.18 

<5 

<1.7 

Tetrachloroethene 

30.10 

<5 

<1.7 

*ND  = Not  detected. 
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ANALYTICAL  REPORT 


Berkeley  Analytical  Associates 
904  Wright  Avenue,  No.  12 
Richmond,  CA  94804 
510/236-2325 
FAX  510/236-2335 


Job  Code:  06003 

Report  Date:  November  8,  1992 
Client:  Envirocon,  Inc. 

Client  Job  Number:  140101,  BN/Livingston 
Analysis  Type:  GC-MS  SIM,  Quantitative 
Instrument:  Envirochem  UNACON  810A  & HP  5971A 
Sampler  No.:  027 

Sampler  Received:  November  5,  1992 
Sampler  Analyzed:  November  7,  1992 
GC-MS  Data  File:  1 1072_09 
Reported  Sample  Volume:  2.58  L 
Analyst:  A1  Hodgson 


Report  Approved  By: 


Quantitative  Analysis  of  Sampler  027. 


Compound 

RT 

(min) 

Mass 

(ng) 

Cone, 
(ug  m-3) 

1,2-Dichloroethene 

ND* 

<5 

<1.9 

c/s- 1,2-Dichloroethene 

ND 

<5 

<1.9 

Trichloroethene 

26.20 

<5 

<1.9 

Tetrachloroethene 

30.11 

<5 

<1.9 

ND  = Not  detected. 
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ANALYTICAL  REPORT 


Berkeley  Analytical  Associates 
904  Wright  Avenue,  No.  12 
Richmond,  CA  94804 
510/236-2325 
FAX  510/236-2335 


Job  Code:  06003 

Report  Date:  November  8,  1992 
Client:  Envirocon,  Inc. 

Client  Job  Number:  140101,  BN/Livingston 
Analysis  Type:  GC-MS  SIM,  Quantitative 
Instrument:  Envirochem  UNACON  810A  & HP  5971A 
Sampler  No.:  0 1 1 

Sampler  Received:  November  5,  1992 
Sampler  Analyzed:  November  7,  1992 
GC-MS  Data  File:  1 1072_10 
Reported  Sample  Volume:  3.01  L 
Analyst:  A1  Hodgson 


Quantitative  Analysis  of  Sampler  011. 


Compound 

RT 

(min) 

Mass 

(ng) 

Cone, 
(ug  m-3) 

/ran.s-l,2-Dichloroethene 

ND* 

<5 

<1.7 

cis- 1 ,2-Dichloroethene 

ND 

<5 

<1.7 

Trichloroethene 

26.19 

<5 

<1.7 

Tetrachloroethene 

30.04 

87.9 

29.2 

♦ND  = Not  detected. 
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ANALYTICAL  REPORT 


Berkeley  Analytical  Associates 
904  Wright  Avenue,  No.  12 
Richmond,  CA  94804 
510/236-2325 
FAX  510/236-2335 


Job  Code:  06003 

Report  Date:  November  8,  1992 
Client:  Envirocon,  Inc. 

Client  Job  Number:  140101,  BN/Livingston 
Analysis  Type:  GC-MS  SIM,  Quantitative 
Instrument:  Envirochem  UNACON  810A  & HP  5971A 
Sampler  No.:  007 

Sampler  Received:  November  5,  1992 
Sampler  Analyzed:  November  7,  1992 
GC-MS  Data  File:  1 1072_11 
Reported  Sample  Volume:  2.85  L 
Analyst:  A1  Hodgson 


Report  Approved  By: 


Quantitative  Analysis  of  Sampler  007. 


Compound 

RT 

(min) 

Mass 

(ng) 

Cone, 
(ug  m-3) 

1,2-Dichloroethene 

ND* 

<5 

<1.8 

c/\s-l,2-Dichloroethene 

ND 

<5 

<1.8 

Trichloroethene 

26.17 

<5 

<1.8 

Tetrachloroethene 

30.08 

25.3 

8.9  ■ 

*ND  = Not  detected. 
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ANALYTICAL  REPORT 


Berkeley  Analytical  Associates 
904  Wright  Avenue,  No.  12 
Richmond,  CA  94804 
510/236-2325 
FAX  510/236-2335 


Job  Code:  06003 


Report  Date:  November  8,  1992 
Client:  Envirocon,  Inc. 

Client  Job  Number:  140101,  BN/Livingston 
Analysis  Type:  GC-MS  SIM,  Quantitative 
Instrument:  Envirochem  UNACON  810A  & HP  5971A 
Sampler  No.:  089 

Sampler  Received:  November  5,  1992 
Sampler  Analyzed:  November  7,  1992 
GC-MS  Data  File:  11072_12 
Reported  Sample  Volume:  2.74  L 
Analyst:  A1  Hodgson 


Report  Approved  By: 


Quantitative  Analysis  of  Sampler  089. 


Compound 

RT 

(min) 

Mass 

(ng) 

Cone, 
(ug  m-3) 

/ra«5-l,2-Dichloroethene 

ND* 

<5 

<1.8 

c/5-l,2-Dichloroethene 

ND 

<5 

<1.8 

Trichloroethene 

26.17 

<5 

<1.8 

Tetrachloroethene 

30.08 

24.9 

9.1 

*ND  = Not  detected. 
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MASS148,  11/8/92 


ANALYTICAL  REPORT 


Berkeley  Analytical  Associates 
904  Wright  Avenue,  No.  12 
Richmond,  CA  94804 
510/236-2325 
FAX  510/236-2335 


Job  Code:  06003 

Report  Date:  November  8,  1992 
Client:  Envirocon,  Inc. 

Client  Job  Number:  140101,  BN/Livingston 

Analysis  Type:  GC-MS  SIM,  Quantitative 

Instrument:  Envirochem  UNACON  810A  & HP  5971A 

Sampler  No.:  System  blank  with  conditioned  sampler 

Sampler  Received:  NA 

Sampler  Analyzed:  November  7,  1992 

GC-MS  Data  File:  1 1072_05 

Reported  Sample  Volume:  NA 

Analyst:  A1  Hodgson 


Report  Approved  By: 


Quantitative  Analysis  of  System  Blank. 


Compound 

RT 

(min) 

Mass 

(ng) 

Cone, 
(ug  m-3) 

/ra«5-l,2-Dichloroethene 

ND* 

<5 

c/5-l,2-Dichloroethene 

23.05 

<5 

— 

Trichloroethene 

26.19 

<5 

... 

Tetrachloroethene 

30.09 

<5 

... 

ND  = Not  detected. 
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ANALYTICAL  REPORT 


Berkeley  Analytical  Associates 
904  Wright  Avenue,  No.  12 
Richmond,  CA  94804 
510/236-2325 
FAX  510/236-2335 


Job  Code:  06003 

Report  Date:  November  8,  1992 
Client:  Envirocon,  Inc. 

Client  Job  Number:  140101,  BN/Livingston 

Analysis  Type:  GC-MS  SIM,  Quantitative  Analysis  of  Vinyl  Chloride 
Instrument:  Envirochem  UNACON  810A  & HP  5971A 
Samplers  Received:  November  5,  1992 
Samplers  Analyzed:  November  6 & 8,  1992 
Analyst:  A1  Hodgson 


Report  Approved  By: 


Quantitative  Analysis  of  Vinyl  Chloride. 


Sampler 

No. 

GC-MS 
Data  File 

Volume 
(std.  L) 

Mass 

(ng) 

Cone, 
(ug  m-3) 

System  Blank 

11062_17 

NA 

<0.4 

— 

Field  Blank 

1 1062_18 

NA 

<0.4 

— 

043 

1 1062_19 

8.58 

<0.4 

<0.05 

065 

11062_21 

9.18 

No  data* 

— - 

System  Blank 

1 1082_09 

NA 

<0.4 

... 

073 

11082  10 

10.58 

No  data 

— 

131 

1 1082_12 

<0.4 

015 

11082_13 

--- 

No  data 

*No  data  indicates  that  sample  was  lost  during  analysis  due  to 
excess  water  vapor. 


APPENDIX  C 

Passive-Dosimeter  Analytical  Results  by  Energy  Labs,  Inc. 

• Two-Week  Sampling  Duration  Analytical  Results 

• Four-Week  Sampling  Duration  Analytical  Results 
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ENERGY  LABORATORIES,  INC. 

PO  BOX  30918  • 1107  SOUTH  BROADWAY  . eiLL'NGS,  MT  591Q70916  • PHONE  (A06)  252-6325 

PAX  (406>  262-6069  • 1 800-735-4  489 


LABORATORY  REPORT 


TO:  Oin  McCtfftry 

AOORE88:  Envirocon,  Inc. 

P.O.  Box  1164 
Livingiton,  MT  69047 


LAB  NO:  92-46568 

DATE:  1 1/06/92  af 


QRQANiCS  VAPOR  MONITOR  ANALYSIS 


Proj.  #140101,  Livlngaton/BN 
Monitor  No.:  BT  6160 

Date  Expoaed:  10/20/92  to  11/02/62 


1,0: 

Temperature:  55 

Relative  Humidity:  66  % 

Exposure  Time:  1 3 days 

Sampled  by:  D,  Me, 

Anetyzed:  11/05/92 


CAS-Jia. 

Constituent 

ug/m* 

ABb 

127-18-4 

Tetrachloroethylene 

7.4 

1.1 

REMARKS;  A 3M  Brand  Organic  Vapor  Monitor  #3500  waa  used  and  analyzed  using 
techniques  from  NIOSH  Physical  & Chemical  Analytical  Method  127  for  charcoal  tubes. 
The  sampling  rate  used  for  the  totrachloroethylene  quantitation  was  28.3  cc/min  as 
provided  by  3M. 
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ENERGY  LABORATORIES,  INC.7 

PO  BOX  30916  • 1107  south  BPOaOWAY  . BULinGS,  MT  59l0?09l6  • PhONE  (*06)  262  6325 
" ‘'AX  (406)  252-6069  • 1-800  735-4 4$9 


LABORATORY  RERORT 


TO:  Osn  McCafftry 

ADDRESS:  Envirocon,  Inc. 

P.O.  Box  1154 
Livingston,  MT  59047 


LAB  NO:  92-46563 
DATE:  11/06/92  af 


ORGANICS  VAPOR  MONITOR  ANALYSIS 

Pro),  f 140101.  Livingston/BN 
Monitor  No.:  FZ  2512 

Data  Exposed:  1 0/20/92  to  1 1 /02/92 

LO: 


Temperature: 
Relative  Humidity: 
Exposure  Time: 
Sampled  by: 
Anelyzed: 

58  ®P 
55  % 

1 3 days 
0.  Me. 
11/05/92 

CAS  No. 

Con«tltuent 

iA]/m^ 

pob 

127-18*4 

T etrachloroethylene 

7.7 

1,1 

REMARKS:  A 3M  Brand  Organic  Vapor  Monitor  #3500  was  usad  and  analyzed  using 
techniques  from  NIOSH  Physical  A Chemical  Analytical  Method  1 27  for  charcoal  tubes. 
The  sampling  rate  used  for  the  tetrachloroeihylene  queniitation  was  28.3  cc/min  as 
provided  by  3M. 
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ENERGY  LABORATORIES,  INC. 

PO  BOX  30816  • 1107  south  BROAOWAY  . BiLlINGS  wT  59i07  09i6  • PhqnE  (a06)  2S2-632S 

FAX  (*06)  252-6O09  • 1 -BOO- 735-44 89 


LABORATORY  REPORT 


TO:  Dan  McCaffary 

ADDRESS:  Envirocon,  Inc. 

P.O.  Box  1154 
Livingaton,  MT  69047 


LAB  NO:  92-45664 
DATE:  11/06/92  af 


CAS  NO: 

127-19*4 


ORGANICS  VAPOR  MONITOR  ANALYSIS 

Proj.  #140101,  Llvlngaton/BN 
Monitor  No.:  BT6169 

Date  Expoaad:  1 0/20/92  to  1 1 /02/92 

l.D: 


Temperature: 

50 

op 

Relative  Humidity; 

55 

% 

Exposure  Time: 

13 

days 

Sampled  by: 

D. 

Me. 

Analyzed: 

1 1 

/05/92 

Constituent 

ceb 

Tetrachloroethylene 

27 

3.9 

/ 


REMARKS;  A 3M  Brand  Organic  Vapor  Monitor  #3500  was  used  and  analyzed  using 
taPhoiqufs  from  NIOSH  Physical  & Chemical  Analytical  Method  127  for  charcoal  tubes. 
The  sampling  rate  used  for  the  tetrachloroethylene  quantitation  was  28.3  cc/min  as 
provided  by  3M. 
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ENERGY  LABORATORIES,  INC. 

PO  90*  30916  • 1107  south  SPOAOWAV  . BilL-nGS.  mT  391Q7-0916  • PHONg  (406)  252  62T5 

FAX  (406)  252-6069  • 1 •600-73S-4489 


LABORATORY  REPORT 


TO:  Dtn  McCiHtry 

ADDRESS:  Envirocon,  Inc. 

P.O.  Box  1154 
Livingiton,  MT  69047 


LAB  NO:  92-46566 
DATE:  11/06/92  af 


QRQANIC8  VAPOR  MONITOR  ANALYSIS 


Livingston/BN 


Pfoj.  f140101. 
Monitor  No.: 

Data  Exposed: 

I.D: 

Tsmpsratura: 
Raiativs  Humidity: 
Exposura  Tima; 
Sampled  by; 
Analyiad; 


BT  5221 

10/19/92  to  11/03/92 

70  ®F 
60  % 

1 5 days 
D.  Me. 

11/06/92 


CASJjO.  Constituent  i/Q/m* 

127-18-4  TatracNoroethylana  18  2.7 


f 


f 


REMARKS:  A 3M  Brand  Organic  Vapor  Monitor  #3500  was  used  and  analyzed  using 
techniques  from  NIOSH  Physical  & Chemical  Analytical  Method  127  for  charcoal  tubes. 
The  sarnpling  rata  used  for  the  tetrachloroothylane  quantitation  was  28.3  cc/min  as 
provided  by  3M. 


I ENERGY! 

/ LABORMTORIES 


ENERGY  LABORATORIES,  INC. 

PO  BOX  30916  • 1107  SOUTH  BROADWAY  . BILLINGS  MT  59107-0916  • PHONE  (406)  252-6325 

PAX  (406)  252-6069  • 1-800-735-4489 


LABORATORY  REPORT 


TO:  Envirocon,  Inc. 

ADDRESS:  P.O.  Box  8243 

Missoula,  MT  59807 


LAB  NO.:  92-48906 
DATE:  1 1/20/92  da 


ORGANIC  VAPOR  MONITOR  ANALYSIS 
Project  No.  140101,  Livingston/BN 


Monitor  No.: 

Date  Exposed: 
I.D.: 

Temperature: 
Relative  Humidity: 
Exposure  Time: 
Sampled  By: 
Analysis  Date; 


BT-5123 

10/20/92  @1130 
Not  Specified 
Not  Specified 
Not  Specified 
650  Hours 
Envirocon 
11/19/92 


CAS  No. 

Constituent 

)7g/badqe 

UQlVT)^ 

PDb 

127-18-4 

Tetrachloroethylene 

33.0 

30 

4.4 

REMARKS:  A 3M  Brand  Organic  Vapor  Monitor  ^3500  was  used  and  was  analyzed  using  techniques 
from  NIOSH  Physical  & Chemical  Analytical  Method  1 27  for  charcoal  tubes.  The  sampling  rate  used  for 
the  tetrachloroethylene  Quantitation  was  28.3  cc/min  as  provided  by  3M. 


COMPLETE  ENVIRONMENTAL  ANALYTICAL  SERVICE 


ENERGY 

IMOKATORUS 


ENERGY  LABORATORIES,  INC. 

PO.  BOX  30916  • n07  SOUTH  BROADWAY  . BILLINGS,  Ml  59107-0916  • PHONE  (406)252-6325 

FAX  (406)  252-6069  • 1-800-735-4489 


LABORATORY  REPORT 

TO:  Envirocon,  Inc.  LAB  NO.:  92-48905 

ADDRESS:  P.O.  Box  8243  DATE:  1 1/20/92  da 

Missoula,  MT  59807 


ORGANIC  VAPOR  MONITOR  ANALYSIS 
Project  No.  140101,  Livingston/BN 


Monitor  No.; 

Date  Exposed: 
I.D.: 

Temperature: 
Relative  Humidity: 
Exposure  Time: 
Sampled  By: 
Analysis  Date: 


BT  5225 

10/20/92  @ 1 130  to  11/16/92  (a)  1220 

Not  Specified 

Not  Specified 

Not  Specified 

650  Hours 

Envirocon 

11/19/92 


CAS  No. 

Constituent 

t/o/badoe 

pDb 

127-18-4 

Tetrachloroethylene 

33.7 

31 

4.5 

REMARKS:  A 3M  Brand  Organic  Vapor  Monitor  #3500  was  used  and  was  analyzed  using  techniques 
from  NIOSH  Physical  & Chemical  Analytical  Method  1 27  for  charcoal  tubes.  The  sampling  rate  used  for 
the  tetrachloroethylene  quantitation  was  28.3  cc/min  as  provided  by  3M. 


COMPLETE  environmental  ANALYTICAL  SERVICE 


BNERGY 


LABORATOmBS 


ENERGY  LABORATORIES,  INC. 

PO  BOX  30916  • 1107  SOUTH  BROADWAY  . BILLINGS  MT  59107  0916  • PHONE  (406)  252-6325 

RAX  (406)  252-6069  • i -800-735-4489 


LABORATORY  REPORT 


TO:  Envirocon,  Inc. 

ADDRESS:  P.O.  Box  8243 

Missoula,  MT  59807 


LAB  NO.:  92-48904 
DATE:  1 1/20/92  da 


ORGANIC  VAPOR  MONITOR  ANALYSIS 


Project  No.  140101,  Livingston/BN 


Monitor  No.: 

Date  Exposed: 
I.D.: 

Temperature: 
Relative  Humidity: 
Exposure  Time: 
Sampled  By; 
Analysis  Date: 


CAS  No.  Constituent 

127-18-4  Tetrachloroethylene 


FZ  2506 

10/19/92  (a)  1240  to  11/16/92  @ 1232 

Not  Specified 

Not  Specified 

Not  Specified 

673  Hours 

Envirocon 

11/19/92 


/yq/badoe  wa/m^  pob 

2.69  2.4  0.35 


REMARKS:  A 3M  Brand  Organic  Vapor  Monitor  #3500  was  used  and  was  analyzed  using  techniques 
from  NIOSH  Physical  & Chemical  Analytical  Method  1 27  for  charcoal  tubes.  The  sampling  rate  used  for 
the  tetrachloroethylene  quantitation  was  28.3  cc/min  as  provided  by  3M. 


COVPLE'^E  environmental  ANALYTICAL  SERVICE 


«£ 


BNBRGY 


iMOMTomes 


ENERGY  LABORATORIES,  INC. 

PO  BOX  30916  • 1107  SOUTH  BROADWAY  . BILLINGS  MT  591070916  • PHONE  (d06)  252-6325 

PAX  (406)  252-6069  • 1-800-735-4489 


LABORATORY  REPORT 


TO:  Envirocon,  Inc. 

ADDRESS:  P.O.  Box  8243 

Missoula,  MT  59807 


LAB  NO.:  92-48903 
DATE:  1 1/20/92  da 


ORGANIC  VAPOR  MONITOR  ANALYSIS 
Project  No.  140101,  Livingston/BN 


Monitor  No.: 

Date  Exposed: 
I.D.: 

Temperature: 
Relative  Humidity: 
Exposure  Time: 
Sampled  By: 
Analysis  Date: 


CAS  No.  Constituent 

127-18-4  Tetrachloroethylene 


FZ  2560 

10/19/92  @ 1240  to  11/16/92  @ 1234 

Not  Specified 

Not  Specified 

Not  Specified 

673  Hours 

Envirocon 

11/19/92 


;yq/badqe  uQ/m^  PPb 

2.57  2.2  0.33 


REMARKS:  A 3M  Brand  Organic  Vapor  Monitor  #3500  was  used  and  was  analyzed  using  techniques 
from  NIOSH  Physical  & Chemical  Analytical  Method  1 27  for  charcoal  tubes.  The  sampling  rate  used  for 
the  tetrachloroethylene  quantitation  was  28.3  cc/min  as  provided  by  3M. 


COMPlE'^E  ENv/'PCNMENTAL  analytical  service 
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CNERGY 

LABORATORIES 


ENERGY  LABORATORIES,  INC. 

P.O  BOX  30916  • 1107  SOUTH  BROADWAY  . BILUNGS  MT  59107-0916  • PHONE  (406)  252-6325 

FAX  (406)  252-6069  • 1-800-735-4489 


LABORATORY  REPORT 


TO:  Envirocon,  Inc. 

ADDRESS:  P.O.  Box  8243 

Missoula,  MT  59807 


LAB  NO.:  92-48901 
DATE:  1 1/20/92  da 


ORGANIC  VAPOR  MONITOR  ANALYSIS 


Project  No.  140101,  Livingston/BN 


Monitor  No.: 

Date  Exposed: 
I.D.: 

Temperature: 
Relative  Humidity: 
Exposure  Time: 
Sampled  By: 
Analysis  Date: 


CAS  No.  Constituent 

127-18-4  Tetrachloroethylene 


BT  5061 

10/19/92  @ 1045  to  11/16/92  @ 1650 

Not  Specified 

Not  Specified 

Not  Specified 

679  Hours 

Envirocon 

11/19/92 


yq/ba(^2e 

uQ/m^ 

ppb 

31.0 

27 

4.0 

REMARKS:  A 3M  Brand  Organic  Vapor  Monitor  #3500  was  used  and  was  analyzed  using  techniques 
from  NIOSH  Physical  & Chemical  Analytical  Method  1 27  for  charcoal  tubes.  The  sampling  rate  used  for 
the  tetrachloroethylene  quantitation  was  28.3  cc/min  as  provided  by  3M. 


complete  environmental  ANALYTICAL  SERVICE 
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ENERGY 

LABORATORIES 


ENERGY  LABORATORIES,  INC. 

PO  BOX  30916  • 1107  SOUTH  BROADWAY  . BILUNGS  59107  0916  • PHONE  (406)  252-6325 

FAX  (406)  252-6069  • 1 -800-735-4489 


LABORATORY  REPORT 


TO:  Envirocon,  Inc. 

ADDRESS:  P.O.  Box  8243 

Missoula,  MT  59807 


LAB  NO.:  92-48902 
DATE:  1 1/20/92  da 


ORGANIC  VAPOR  MONITOR  ANALYSIS 
Project  No.  140101,  Livingston/BN 


Monitor  No.: 

Date  Exposed: 
I.D.: 

Temperature: 
Relative  Humidity: 
Exposure  Time: 
Sampled  By: 
Analysis  Date: 


FZ  2720 

10/19/92  (a)  1045  to  11/16/92  @ 1650 

Not  Specified 

Not  Specified 

Not  Specified 

679  Hours 

Envirocon 

11/19/92 


CAS  No. 

Constituent 

;L/q/badqe 

onh 

127-18-4 

Tetrachloroethylene 

67.9 

59 

7.0 

REMARKS;  A 3M  Brand  Organic  Vapor  Monitor  ^3500  was  used  and  was  analyzed  using  techniques 
from  NIOSH  Physical  & Chemical  Analytical  Method  1 27  for  charcoal  tubes.  The  sampling  rate  used  for 
the  tetrachloroethylene  quantitation  was  28.3  cc/min  as  provided  by  3M. 


COMPLETE  environmental  ANALYTICAL  SERVICE 
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ENERGY  LABORATORIES,  INC. 

P.O.  BOX  30016  * 1107  south  eROAOWAV  . BIlLiNGS.  MT  59107-0916  • PmQN£  (a06)  252-63J5 

PAX  (406)  262-6069  • 1 •800-736  4489 


LAiORATORY  RiPORT 


TO:  Dan  McCaffary 

ADDR188:  Envirocon,  Inc. 

P.0,  Box  1154 
Livingston,  MT  59047 


LAB  NO:  92-46567 
DATE:  11/06/82  af 


ORGANICS  VAPOR  MONITOR  ANALYSIS 


Proj.  #140101,  Livings! on/8N 
Monitor  No.:  ST  6368 


Data  Exposad: 

I.D: 

Tamptratura: 
Ralativa  Humidity: 
Exposura  Tima: 
Sampiad  by: 
Analyiad: 


N/A 

Mathod  Blank  for  BT  Sarias  Badgas 

N/A 

N/A 

N/A 

D.  Me. 

11/06/92 


CAS  No.  Constituant 


tfB/tiaflafl 


127-18*4  Tatrachloroathylana 


<2.5 


REMARKS:  A 3M  Brand  Organic  Vapor  Monitor  #3500  was  used  and  analyzed  using 
tachniquaa  from  NIOSH  Physical  & Chtmicai  Analytical  Method  127  for  charcoal  tubes. 
Tha  sampling  rata  usad  for  tha  tetrachloroathylene  quantitation  was  28.3  cc/min  as 
provided  by  3M. 
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ENERGY  LABORATORIES,  INC. 

PO  sox  30916  • 1107  south  SPCAOWAY  . BiLL'NGS.  MT  59107  0916  • PmOnE  (406)  2S2<6325 

FAX  (406)  2S2 6069  • 1-900-735-4489 


LABORATORY  REPORT 


TO;  Dan  McCaff^ry 

ADDRESS:  Envirocon,  Inc. 

P.O.  Box  1 1 64 
Livingston,  MT  59047 


LAB  NO:  Blank 
DATE:  1 1/06/92  af 


QRQANICa  VAPOR  MONITOR  ANALYSIS 


Mathod  Blank 

Monitor  No.:  F2  2718 


Data  Exposed: 

I.D: 

Temperature: 
Relative  Humidity: 
Bxpoiura  Time: 
Sampled  by: 
Analyzed: 


N/A 

Method  Blank  for  FZ  Series  Badges 

N/A 

N/A 

N/A 

D.  Me. 

11/06/92 


CAS.Nfl.  Constituent 


^Ai/badQi 


127-18-4  Tetrachloroethylene 


<2.6 


REMARKS:  A 3M  Brand  Organic  Vapor  Monitor  #3500  was  used  and  analyzed  using 
techniques  from  NIOSH  Physical  Chemical  Analytical  Method  127  for  charcoal  tubes. 
The  sampling  rsta  used  for  the  tetrachloroethylene  quantitation  was  28.3  cc/min  as 
provided  by  3M. 


IMEKBY 


lAtmurmti 


ENERGY  LABORATORIES,  INC. 

PO  BOX  30916  • 1107  south  BP0a0V\M'  . BiLUNGS  ►•'T  ^:f9''07-09i6  • ®HONE  |406)  252  6325 


PAX  (408)  262  60©9  • 1 800-73S-4489 


Novtmber  6,  1 992 


Din  McClfftry 
Errvirocon,  Inc. 

P.O.  Box  1154 
Livingston,  MT  59047 


On  Novtnnbtr  4,  1992  thost  somplts,  roproMntid  by  our  laboratory  numbort  92-45563  to 
92*45568,  wart  aubmittad  to  our  laboratory  for  antlysia. 

Tha  test  results  and  quality  assurance  ware  reviewed  and  approved  by  the  undersigned. 


Re  viewed  by:  1 
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/ BNERGY 


ENERGY  LABORATORIES,  INC. 


LABORATORIES 


PO  BOX  30916  • ^107  SOUTH  BROADWAY  . BILLINGS  MT  59107  0916  • PHONE  (406)  252-6325 


PAX  (406)  252-6069  • 1 -800-735-4489 


November  20,  1 992 


Envirocon,  Inc. 

P.O.  Box  8243 
Missoula,  MT  59807 

On  November  1 8,  1 992  these  samples,  represented  by  our  laboratory  numbers  92-48901  to  92-48906, 
were  submitted  to  our  laboratory  for  analysis. 

The  test  results  and  quality  assurance  were  reviewed  and  approved  by  the  undersigned. 


Reviewed  by: 


COVPLE'^E  environmental  ANALYTIOAL  service 
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ENERGY i 

IMBORMTORIES  / 


ENERGY  LABORATORIES,  INC. 

PO  BOX  30916  • 1107  SOUTH  BROAOWAY  . BILLINGS  MT  59107  0916  • PHONE  (406)  252-6325 

FAX  (406)  252-6069  • i -800-735-4489 


LABORATORY  REPORT 


TO:  Envirocon,  Inc. 

ADDRESS:  P.O.  Box  8243 

Missoula,  MT  59807 


LAB  NO.:  Blank 
DATE:  1 1/20/92  da 


ORGANIC  VAPOR  MONITOR  ANALYSIS 


Monitor  No.: 

Date  Exposed: 
I.D.: 

Temperature: 
Relative  Humidity: 
Exposure  Time: 
Sampled  By: 
Analysis  Date: 


Solvent  Blank 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

11/19/92 


CAS  No.  Constituent 


zyg/badoe 


127-18-4  Tetrachloroethylene 


<2.5 


COVPLETtE  environmental  analytical  service 


